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ABSTRACT

The foorth Quarterly Rep6rt for Contract t)AAB07- 76C0008 describes the progress and

status of this program to establish a cost-effective production capability for IBmm and

25mm piezoelectric ceramic transformers. The construction and test results from engJ-

neering samples are reviewed. The life test station and results on tiie first and second

engineering samples are also presented.
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Si methods, p-_,kkAge designs, mounting• techniques, intec'connection techniques'and other

manufacturing methods and techniques required for eventual production of 18mm and

S•25ram piezoelectric transformers. These units are to be used with a power supply to4

improve the performance and reduce cost for image intensifier tubes used in various

night vision devices.
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SECTIONl I
APPHOACH I

Our approach to both the ,8mm and 25im PET,designa, its advantages and the analytical.
method used to determine performance of these transformers was discusseo in the first

quarterly report

Numbe DAB776C00 uy1, 95tOtbr14_95 A..

(1)1 First Quarterly Progress Report, Production Engineeriulg Measures (PEM), :-
Manufacturing Methods and Technfiques for Piezoelectric Transformers. Contract •
Number DAA.B07-76-C-0008, July 14, 1975 to October 14, 1975. •
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SECTION U

PROCESS REVIEW

This section updates the status of each process Step planned tot ii~n~mfacturtilg juth the , +•r

18mm and 25mm PETs. Since there are only minor dlfvreuoes Letw~en the 15mm and

25mm process. ons process outline will suffice. The neow rjaterials and sa•cial tooling '
that have been purchaied. designed or built- and not dii,cunied in previous quarterly rM-

ports-are discussed below.

A. RAW MATERIALS

The standard operating procedure for processing raw materials, calculating batch compo-

sittons and compounding each batch was fully described in the first quarterly report. 11

B. COMPLETED PROCESSES

This rection will describe or update those manufacturing procedures that have been com-

pleted thus far in the first four quarters.of this program. Euch operation given has been

previously (2, 3) identified with a number, description and a list of the materials, t"W,.

fixtures and procedures required to complete this operation. Only those operaUons that

have been revised or not previously described are discusýied. Figure I is an update of the

process flow that identifies each operation. Appendix A contains a detailed parts list and :1drawings for the 18rnm &nd 25rr~m PETs.

I''

(2) Second Quarterly Progress Report, Production Engine.ering Measure (PEM)
Manufacturing Methods and Techniqued for Piezoelectric Transformers,
Contract. Number DAAB07-76-C-0€)08, October 14, 1975 to January 14, 1976.

(3) Third Quarterly Progress Report. Production Engineering Measure (PEM)
Manufacturing Methods and Techniques for Piezoelectric Transformers,
Contract Number DAAB07-76-C-0008, January 14, 1976 to April 14, 1976.
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Manufacturing Procedure for
18mm and 25rmm Packaged PETs

OP 010 Slug Processing (4: .-'sange)

OP 020 Hot Press Slugs (no change)

OP 030 Blanchard Grind Slugs (top and bottom) (no change)

OP 040 Core Drill SMugs (no change)

OP 050 Hone I. D. of Slugs (add -tolerance)

B. 2 1. 040 ± 0. 001 inch I. D. for 18mm

1. 700 ± 0. 001 inch I. D. for 25mm

OP 060 Grind 0. D. of Slugs

B. 3 Correct Diameter to 1. 475

OP 065 Slice 25mm Half Torroids (no change)

OP 070 Mount and Slice Slugs (no change)

OP 080 Clean Elements (no change)

OP 090 Inspection of Unelectroded 18 and 2bmm Elements (revised) -•

Inspect sample for mechanical size per Dwg. No. 28100576 or
28100571 respectively.

OP 100 Apply Silver Electrodes (no change)

OP 110 Silver Fire (no change)

OP 120 Polarization (no change)

OP 130 Check Polarity (formerly OP 125)

,jeleted former OP 130 and made a part of OP 150)

4



OP 140 PET Package Preparation 18mnm (revisions)

Al. Package Cane Top - Dwg. 28100680 .

A2. Package Case Top - Dwg. 28100581

A3. Terminals - Dwg. 28100572
1*

old AS. Deleted

i new .5. Rtmm Shorting Straps Top - Dwg. 38100579

nzw A6. 18mm Pins - Dwg. 28100570-002

L
- new A7. Same as old A8

new A8. Same as old A9

C9. (to read) Ultrasonic clean package case base in freon

C 10. Delete

C U. Delete

L OP 140 PET Package Preparation 25mm (revisions) -

Al. Package Case, Top - Dwg. 28100574

A2. Package Case, Base - Dwg. 28100575

A3. Terminals - Dwg. 28100572

A5. (to read) P Terminal Pin - Dwg. 28100570-003

A6. 25mm Shorting Straps, Top - Dwg. 28100573

A7. 25mm Pins - Dwg. 28100570-001

C9. (to read) Ultrasonic Clean package case base in freon

C 10. Delete

C U. Delete

-I
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OP 150 Top Came Element Assembly (revised)

F_ A. Materials

1. Conductive epoxy

2. Nonconductive Ipoxy .

3. Solder

4. Gold Wire

B. Tools and Fixtures

1. Solder Iron

2. Curing Oven

3. Tweezers

•i •4. Snips •

C. Procedure-, ,:

1. Solder gold wire to + terminal of first PET element, - I
Dwg. 28100576 or 28100571.

2. Solder end of gold wire to each P_, V12 and V3 shurting strap and .
insert wire through• 0. 002 inch hole of top case, Dwg. 28100577

or 28100569, as in Dwg. 28100560 or 28100561.

3. Fold each wire into proper place (P_, V 12 and V 3 per 28100560 ".. I
or 28100561 and attach with conductive epoxy. :

4. Add non-conductive epoxy and next element.

5. Cure in oven.

6. Fold in place P+ wires and attach with conductive epoxy per

Dwg. 28100560 or 28100561. This completes 18mm assembly.

For 25mm assembly add non-conductive epoxy and next element.

7. Cure in oven.

8. For 25mm repeat 3 through 7 as required to complete assembly

Dwg. 28100561.

6 Lii



OP 160 Process Control Electrical Check (title- change)

132. (to real) From test console record resonant frequency, input voltagc, -

. input current and output voltages on data sheet anr check against the

room temperature reajuirements on Dwg. 28100G60 or 281( J561.

OP 170 Final Package Assembly (Revisions)

A2. (to read) solder iron

BI. (to read) Select a top case, Dwg. 28100577 or 28100567, and a base

case (Dwg. 28100578 or 281005680; then align shorting pins from base

case with holes in top case.

B2. Same as prev',ous B-3.

B3. After all pins have been inserted in the package and it is fully closed,

snip off excess pin length and solder to shorting strap.

B4. Same as previous B-7.

OP 180 Finrl Inspection (Revisions)

Inspect packaged 18 or 25mrm piezoelectric transfurmers per Dwg. 28100560

or 28100561, respectively.

7



STATUS D FUTURE WORK dj

This section desi'ribes the status of work against the various tasks outlined iii Figure 3

which were active during this fourth quarter of the program.

A. TA•K '44

Work completed prviously.

B. TASK 7 - POLARIZATION TOOLING

Work on the polarization tooling has been b-iyed until next quarter.]

C. TASK 8 -TEST CONSOLE

The first lfe test power supply, was completed and put into service on May 14. 1976.

Figure 3 is a photograph of the power cupply, the 18nam test box and 25mm test box that

can be used with each power supply. Figure 4 gives the circuit and chassis wiring dia-

gram for the life test console.

Each console will drive up to six PETs at 126 percent of their rated input voltage ano at

the resonant frequency of each transformer. The tester, continuously monitors the PET
for shorts and abrupt changes in input current. The test console can irlso be used to mon-

iter the performance of the PETs during vibration, humidity or other types of environ-

mental testing.

A second console was also completed June 18, 1976 for use in testing the second engineer-

ing samples. This completes this task.

D. TASK 9-13

Completed previously.

8 i
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Figure 3. Life Test Console

E. TASK 14 - TEST AND EVALUATION OF: FIRST E:NGINEEIRING SAMPLES

Life test on the three 18mm and three 25mm PETs has reached about 1250 hours without

a failure. They will complete their 2000 hours of testing next quarter.

F. TASK 15 - SECOND ENGINEERING SAMPLE BUILD

Twelve 18mm and 12 25mm PETs were built and subr.itted to inspertion on June 11, 1976.

Process changes have >-.een noted in Section I1. The most significant changes incor-

porated in this build are: (1) elimination of the 18mm package problem, (2) elimination of

the base side shorting bar and interconnections associated with the base side in both PET

designs, (3) bonding of ceramic elements and (4) introduction of soldered gold ribbon leads.

G. TASK 16 - TEST AAD EVALUATION OF "':'OND FNGINEEIING SAMPLE

Figure 5 shows the 12 18mm PETs, and Figure 6, the 12 25mm PETs which were sub-

mitted as second engineering samples for test and evaluation. (The test sequence for the

18mm and 25mm PETs is indicated in Tables I and II, respectively. ) The test results are

summarized in Tables III and IV for tWe 18mm and 25nam PETs, respectively, while Table V

10
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a.Top Side b. Ban* Side

Figure 5. 18mm PazTs Submitted as Second L.ngineering Samples

41*

a. Top Side b. Base Side

Figure 6. 25mm PEI s Submitted as Second Engineering Samples
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Table LU1. Summary nf 18mm Second Engineering Sample Test
and Evaluation Results
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Table IV. Summary of Z5mrn Second Engineering Sample Test
and Evaluation Results

=-W _ P aretft6ee tom 013 4 t Is 016 0)7 ass age 020 4 662 012 OR 424

F .I M~ePi Id-
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Indwed Vokale1  heY U U
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Table V. l8mm Piezoelectric Transformer Summary of Test Results -
Second Engineering Sample j

S (rn ,,lle-eInput Input litpnt()Oputtput 0utput
'P ~ ~ 505 Cepsa'i~afce Dissipatbon Copacitanc. Distuotia Ca2 citnc 3 Cr

M1: 13t ___0,0__S)______ (511) 1_______
013 1". 130 41.2 6.
014 32.7M 17.: 41.4 44.5
0I" 32.001 20.7 143: 14 544
056 11.100 4, D2.0. 23.6
017 32.183 20.0 536.4 134.8

:15 31.302 9.3 24.6 53 ,sOP, 32.2340 18.4 161"5 142.3

a 020 32.5 W 15!J.0 550.4 560.0
025 s0. - 2".I 5.0
022 33.114 M 0.0 141.6 148.0
0.3 63. 6 12.8 20.4024 St.4t0 1;. 3 72.8 figl, a .

013 .24 - 25. 1.2 25.0 1.01 .80 6. 2.1: 1 " . O 2.30 "1054 32.105 22.6 112,4 "•0.4 I1 .,93 I 0,19 15.27 0.83

0c5 31.M3 I. 110.5 552.0 "*25.61 0.00 22.31 1.09
016 2650 5 17.6 20.0 26,53 1.03 20.44 5.54 20.13 1.17
051 2531.6 1.1 126.4 20.8 a 0.33 0, 31 22.55 1.071
o0i l 5.611 '318! q11i 46.6 26.41 1.41 20.60 5.04 10.53 0.63is• 2 1. Of 30:4 11.16 1 0.03 21.07 2.25 ,

5 020 325•75 13.4 '6.6 566.6 24.54 9.60 ,5.45 0.35 111.12 0.62
07' 2I, 55.' .31.3 6i.2 a.06 1.60 20.15 0,97 20.15 0,61 -

6. 032 35.t 3 16.1 536. 0 52.4 21.44 1.02 20.05 0.69 56,20 0.0
0213 9.233* U 5. 4.0 22.44 0.684 i1. -if
024 3d5.'142 t2.7 110.4 -4.4 27.78 5.06 15.24 0.8 A 14.45 0.8

03 30.46! - 12.0 4.0S14 32.5 2q 2.6 5.0 ( 1 4.3
0"5 315.37 11:.6 55.6 152.
015 31 O - 2 1115.2

018 32.020 9.1 51.2 13.2019 35.682 q ¶12 0.4
"020 33.025 291.4 125.2 520.a
oil 18.6p.4 -022 300 04 22.1 914.0 '17.0

L 021 3

024

- 051 25.S61 it 1 20.4
a 054 32.654 14,:1 24.4: 22.0

015 315.72 16.6 64.4 15.5
056 1.10I ?S 13.2 .1.6
001053 31.0:3 12.9 as.0 71.8
nitfl 10.,13 3.6 31.0 42...
0" 6.7,1 - 2.0 -020 31.46( 13:7 7?. ,.

3025 0.648 6.9 12.6 43.2
- 02 2 35.11. 51." do0.0 V1. 6

023 46.6 30.6
024 30. 54141 48.1 50.8

V kuw: have not been corrected for lower input vultoge levelm.
V:lue. -MW: not been corrected for about 8 pf *troy catpacitance.
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Table V. l8tur Piezoelectric Transformer Summary of Test Results --
Second E•ngineering Sample (Concluded).

, , . .,- _ , Pa

1K I OK K

SOlV. IOK Al OK Il
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0 0 1 n2 . i 1 4 0 IS . 4 41 . . V ' .2 .

0 32.:247 n'i I 2,O a .12 114 .

01. 32. ahi (6•14.l 1 41.I

'14:.

" . I I Y 01 1 22 +ii 1. ,',4 1l.I

42 It

i. -O -12. 175 II prO. 2 17o.4
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S0115 1 1244 2.0 '.a 2.

.1a i:.i 7 44 41. 4ma
012 12.3":0 12.6 45,2 I .ZO

- 013 :1.41 21.1 o Sl2, 07.49

0|8 3.34K -K~ A+. 44,K
ol 8 1. 2ý4 9.1 A4.4 K4.2
020 32.1'8)3 14.1 14 1. 7 11. 0 oI

0~ 32. 14.0 724 21.2
o22 32. 19'(' I!. 474 10. 0

d•-•t1 I oll l IK Il IK __________________

_ • 0201 Si.lk 20.4 92.0 'iK .

014 I 33.171 46F.6 1 0-+ 2 G.0 ,0ll.e

"-' 021i 31 0 I"4 t4- K W4,
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+' Ol (K 19 (' 99
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Table V1. 25mum Piezoelectric Transformer Summary of Teot Results -
Second Engineering Sample

NOA 4.l Istd Inu tqnPu (l7wu 0., .'t pu •l . •r_al _ I t, Ill
* SIN 3v.qiy NeCa Sta.io.nl o3pecta m 3a

Ist~ 1250.6

Wl 1.11 an 0 10,1.4 19$.4

I 3. me 41.5 1111.2 111.030.53 13.9 154.4 140,2

S1 , J 4 4 tea. l .13.6all .MAS 44.2 lot.? 145.0
s10 30.541 42.2 112.4 323.5

M75 47.2 0.5 4141.1 1"1. 13..0 20.1 11.0 21..

036n 30.,5 13.9 36.4 355. 4 32.0 0o.,t 2.0 0.60 5.0 o.e9
, 20 .4 74 35.5 103.6 t134.4 .. 0...

30.471 $0.4 393.5 15.4 31.22 -no. 22.55 0.76 10.76 0AS

V, 44. 193. an1.5 33.63 0.67 302600 U5~ .7010, 30.141 33.1 15.4 170.4 05 50 0.0 a. 0
11111 30, 275 $1. b 114.4 160.4 32.04 No. 27.60 0.80 20. O..q ...

oIl 20.813 2L.o2 104.5 113.6 52.34 1.00 33.00 0.60 o.0.4
636 30. 34 40.7 321.9 124.4 33.0O 0. " 0.73 ." . / 0.70

S~30.: 43.0 320.6 39.32 3.54 0.52 21.37 (.. 2 3.o0

""3 41.5 131.4 131.0 34.12 0.47 22.60 0 .All 6.3 0.50
.33 . 103.3 10M.0 22.77 0.63 .3.3 :2" 21.03 1.02 1

to "0"66 It.& 66 2 t 63.2 33.39 0.53 .11.43 0.7!1 21.64 0.51
2 1 30. IS? 10.5 IF;.i 039.5 30.51 0.5:V 1.3.70 0.70 17.42 0.84

0U4 30.350 14.0 423.3 I3S.2 30.56 0.70 16.51 0.7 111 34 0.38

0132 30.705 U 2.3 1137:.0 374.5"014 30.383 45.4 Is3. . 10.
N1' 0IS 30.91" 90.3 173.2 171.001l 0 .J1. •J 5 173. 1 1'7I.4

037 W2 0 37 1.0 .1. 0
011 30.731 4.7.1 111.6 147.2

36.8 501 2a.9 1101.0 104.0 I
"a .30.04 43.7 139.2 394.3
oil 0.4 34.0 t4.5 It 1'. 6:
023 30.074 5.7 93.6 So.4
023 30.280 22.5 104.4 916.4

* 634 30.n31 25.4 .1331.3 130.0 .

033 30.436 19. 3 T 032 10..3 04 290.2 15I. 7 9.2. 90.5 8

E 11 310,3153 10.3 70. 0 59.5

l635 1.3:01 3 7.:0 00.4 57.2

0137 6. 541 23.3 94.4 '..
035 10.4t 4 .:1 62.0 61.4

9I .6,4 22.7 1.2 12.6
0'21.217 92 .2 . 2.4 11,. 1

29:3311 22.3 2 77.6 71.2O332 . a0 d 4 53: 1 .

"52, .1 0414 '1." 1. L 4. l 72.0

V luueel hlve Hnot beeni co.rectld for l0wer Ifput voltage lvls.

eVI!1 4We 15ot be•n corrc1ted for abO I p of stray capallpance.
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Table VI. 25ram Piezoelectric Transformer Summary of Test Results -

Second Engineering Sample (Conclhded) -

llem~~~~mi h'rv rnpu• •spuwI• nu th"pnt U"Itnit ""Opxt U"l•It"- In t CaItluw I- . -I llpall -• -.--- e -- DiG tir
= 1I1l") InI) Iid I It Tf UuI U (pCUMha

2;3 zi OKK (IK
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CIO 10. 701 48.2 164.0 I 2II 0
013 10.38S 2:).0 12A2.6 119.4

S010 30 104 41,1 142,4 12"' 2
020 :t mr. 42.6 142.4 t42 0

.23 0, wo Z:4 o a 6 a

S 016 ne'1 11.s 41.2 7
020 30.575 . 71.0 20
023 30.417 71.1 5111.4 5-. 2

Ot t16 2--. 41', 15.4 70.0 01 1.2
020 2!1. I"0 20. !.'' 0

IL 023 29. "--G 6.0 63.2 4

T
"";01 230,83 131. 120.0 105.6
020 3l.510 16.1 18.4 213 2

1 023 10. 449' 24. 107.6 107, 2 Z

r02 1 7'.. 70."0.•, O . 1.0n14 Ir., " 10,.0 Ito 110 0

17 (~ 'K UK U
,S' (0( IK IlK ("K

9 j 22 1A w l (IIK OK

0 1 _ _ hp_ 'd t '- - '9

7 ' l "'10.4617 322. 100. A 100 4
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•,.= the flo, r trior Ihe test n) It -,; hr o I-mgr
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and VI give the detail test data obtained. The results of the 18 and 25ram second engineer-

ing sample build are discussd for each SCS-480 requirement below:

1. Physical Characteristics: The weight of the revised 18mm and 25mm package

PETs was 4. 2 and 4. 85 grams, respectively. The redesigned 18mm case per-

formed quite satisfactorily and the warpage of the. 25mm case was corrected by a
annealing. The wall thickness of the top and base 25ram cases was found to be

oversize by 0.006 and 0. 015 inch. which led to the assembled case being 0.010

inch oversize in outside thickness and undersize about 0. 010 inch inside clear-

ance. The injection mold die will be reworked to correct this problem. A pack-

age weight reduction of about 0. 3 gram will be obtained and thus the 25mm PETs

will weigh about 4. 5 grams.

2. Rtesistance to Soldering Heat: As with the first engineering samples, when only

the terminals were in contact with the solder, the packaged units survived the

soldering heat resistance tests. One 25mm unit (No. 017) was dipped too far

into the flux/solder bath and the face of the top case was partially melted.

3. Solderability: AUl units passed the solderability tt-ts.

4. Terminal Strength: The terminals on two 18mam (021 and 023) and one 25mm (021)

units were pulled to destruction. Typical pull strengths were 10 to 12 pounds.

After several pounds of loading, the terminals remain tight and secure to the

package.

5. Induced Voltage: No failure to the induced voltage test occurred.

6. Thermal Shock: All 12 25mm and seven of eight 18mm PET package units that

were initially operational functioned after the specified thermal shock treatment.

One 18mm unit (019), which functioned prior to thermal shock, contained only

one output afterwards while another 18mm unit (021), which was unsatisfactory

prior to thermal shock, produced outputt from both secondaries.

7. High Temperature Storage: All 18mm and 25mm PETs passed this test.

8. Low Temperature Storage: All 18mm and 2 5mm PETs passed this test.

9. Humidity: All ldmm and 25mm PETs passed the required humidity test.

10. Mechariaical Vibration: All 18mm and 25mm PETs passed this test except

one V1 2 output in a 25mm unit (020).
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II. Mechanical Shock: One 18mm and one 25mrih PET unit failed to operate after the

mechanical shock test; however, all six units were partially crushed during theI; mounting of the PETs in the test fixture. ]Rubber mounting pads will be added to
4 .. the test fixture to prevent future-damage.

"12. Barometric Pressure:- All 18mm and 25mm PET units passed tWe reduced bare-

metric pressure test.

13. Life Test: Three 18mm (014, 017, 022) and three 25mm (013, 015, P16) PET

units were selected and placed on life test June 7, 1976. These units reached

750 hours of testing without failure..

14. Electrical Performance: Eight of the 18mm PETs and 11 of the 25mm PETs

produced significant output roltage.

H. 18mm PET

Three 18mm PETs were damaged during the final stages of closing the packages, while

one unit was apparently damaged during bonding and insertion into the top case.

yen of the eight operational 18mm PETs (SIN 014, 015, u17, 018, 020, 021 and 022)

were of similar design, while S/N 024 contained the single primary single secondary type

"W electrode design discussed last quarter Oniy the standard electroded packages

are discussed below.

The average resonant frequency of the 18mm units was 32. 15 kHz with a range of 31. 55

to 32. 79 klz, which is slightly higher than the first engineering samples. The input

capacitance was 25. 07 nf, which is lower than the 34. 93 nf obtained with wide electrnded

*, first engineering samples. The secondary capacitance and dissipation of 12 pf and 0. 9
percent were about the same as the previous set of PETs. The input dissipation of 1. 0

percent was also about the same as previously.

The room temperature voltage step-up ratio was met by only two PETs, S/N 020 and 022.

while SIN 017 contained one acceptable output and a second output only slightly below the

minimum requirement of 153. The high temperature performance was normally equal to

or slightly better than the room temperature; for instance, both outputs of S/N 017 were

satisfactory. However, the output of S/N 020 and 022 decreased significantly. Poor con- A

tact of the PETs terminals to the test fixture probably explains the low output of S/N 015,

017 and 020. In fact, the drop in output at -54'C was not as great as had been anticipated.
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The efficiency at resonance at aU temperatures was loss than desired. At room temper-

ature and 52C the best units were only 24 to 26 percent as opposed to the desired 45 per-

cent, while at -b4C, 15 to 18 percent efficiency was obtained instead of the desired 25
percent minimum. Tihus, at least a part of low output and efficiency of the first engineer- -

ing samples was not a case problem, but a design/testing problem. Work is curreiu1y

under way to determine (1) the reason for such low efficiencies, and (2) methods to car-

rect this problem.

1. 25mm PET

The 25mm PETs had an average input capacitance of 32 nf as opposed to the 44 nf wider

elk•ctrode, first engineering samples. Input dissipation was 0. 8 percent, which was

about the same as the first engineering samples. Resonant frequency of the second engi-

neering samples averaged 30. 5 kHz as opposed to 30. 2 kHz for the previous samples.

The voltage step-up requirement at room temperature and 52°C was met by Aix of the 25mm ii
PETs. S/N 013, 014, 015. 016, 018 and 020. At -54°C, S/N 015 and 018 were slightly

below the minimum ratio for a total of 10 good units. The efficiency at resonance at roum

temperature and 52"C was greater than 50 percent and three others were about 45 percent. I
At -54 0 C, five units had an efficiency between 20 and 26 percent. At -54 and +52 0 C, tern-

peratures, the resonant frequency was about 1. 0 kHz lower and 0. 2 kHz higher, respect-

ively. than the PETs' room temperature value. I

A2i

26 .

"--2: -.



SECTION IV

CN UO

I' Both of the 18mm and 25mm package designs aneet the physical and environmental require-
L - ments of this program and therefore no further changes need to be made in the packaging

SI approach. The 25mm PETs appear to be meeting their electrical performance require-
ments, thus this item is ready for the confirmatory build phase. The low efficiency and

margiLnal voltage step-up ratio indicate the need for further studies un the 18nmm design.

•AA

I 
-2
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SECTION V

RECOMMENDATIONS I
Additional l8rna units need to bc: built to determine how to improvi, their voltage step-up

ratio and efficiency before the e caflrmatory build phase is started.
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SECTION VI
A' HlRPORTS

The third quarterly report on this program was approved and has been published and die-

tributed during this report period. No other reports or publications have been made w••. +. •Ithis progirant.

L
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SECTIUN VU*

IDENTIFICATIDN OF PEIRSONN2L

Duwing the fourth quarter of this prograw:. the following perartmel worked the indicated '

hours in thetr area of responsibilit.y. No new profesuionai persons, whose backgrounds
(1, 2)hI%,c not beon given previously ) were used.

Individual Responsibility Hours ., -.7

W. B. Harrison Program Manager Wk
W. H. Kammeyer- Production Engineer. 2C

Ceramic Manufacture
and PET Assembly

L. F. Hiltner- Quality Engineer 63

U. P. Murphy Ceramic Technician 261
Ceramic Manufacturing

M. R. Sandberg Ceramic Technician 18 I
Package Assembly •

Miscellaneous Production 22

R. Ripley Inasp. PET Testing 29

E.. Jackman Instrumentation 17

Teghnician Life Test Circuits

P. Schansbe rg Instrumentation 90 ..
Technician Life Test Circuits

R. Erickson Drafting 31

;:-Backgrounds given in First and Second Quarterly Reports
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APPENDIX A

PARTS AND DRAWINGS

18mm Parts and Drawing List

L Drawing No. Drawing Title

28100560 Piezoelectric Transformer (18mm)

2810. 578 Case, Base

28100581 Case, Base Molding (18mm)

28100576 Element, Piezoelectric

28100577 Case, Top

28100579 Shorting Bar (18mm)

t 28100580 Case, Top Molding (18mm)

28100570-002 Pin

28100572 Terminal

25aN m Parts and Drawing List

Drawing No. Drawing Title

S28100561 Piezoelectric Transformer (25mm)

S28100568 Case, Base

28100575 Case, Base (Molded)

28100571 Element, Piezoelectric

28100569 Case, Top (25mm)

28100573 Shorting Bar (25mm)

28100574 Case, Top Molded (25mm)

28100570-001 Pin

28100570-003 Negative Terminal Pin

28100572 Terminal
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Arlington, VA 22202

Naval Electronics Systems Command1
ATTN: Mr. R. Wade

E LEX -0151431
Washington, D. C. 20360

Defense Electronics Supply Center1
Directorate of Engrg. & Standardization
DESC-ECS/N. A. Mauck
1507 Wilmington Pike
Dayton, OH 45401
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Air Force Materials Laboratory1
Electronics Branch -i
ATTN: Mrs. E. Tarrants
Wright Patterson AFB, OH 45433

Commander 1
Naval Electronics Laboratory Center
Library
San Diego, CA

ITT, Electron Tube Division
ATTN: Mr. A. Hoover
PO Box 7065
Roanoke, VA 24019

NI-TEC 1
Night Technology Corporation
ATTN: Mr. Ferd Fender
7426 Under Avenue
Skokie, IL 60076

[ ~RCA1
Main Plant, Electronics Components Division
ATTN: Mr. Richard Mangen
New Holland Avenue
Lancaster, PA 17604

Varo, Incorporated 2
2203 Walnut Street
Garland, TX 75040
A TTN: D. Lipke

Galileo Electro Optics Corporation 2
Galileo Park

"" Sturbridge, MA 01518
ATTN: J. Zaghi

L Defense Documentation Center 12
ATTN: DDC-IRS
Cameron Station (Bldg. 5)
Alexandria, VA 22314

Director, Electro-Optical Device Laboratory 1
Bell Telephone Laboratories, Incorporated
ATTN: Dr. Eugene I. Gordon
Murray Hill, NJ 07974

Westinghouse Advanced Technology Laboratory 1
ATTN: Dr. James A. Hall 3525
PO Box 1521
Baltimore, Maryland 21203

Advisory Group on Electron Devices 2
ATTN: Working Group on Special Devices
201 Varick Street
New York, NY 10014 j
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Xerox Corporation
Palo Alto IHesearch Center
ATTN: Dr. IRnjamen Kazan
3180 Porter Drive
Valo Alto, ('A 93404

General IEectric Company
Corporate IResearch & I)evelopment
ATTN: Dr. Itowland W. ltedington
P() Box 11
Schenectady. NY 12301 .

RCA Electronic Components I
ATTN: Dr. Ralph E,. Simon
New Holland Pike
Lancaster, PA 17603

Stanford University
ATTN: Or. William I-.. Spicer
Department of Electrical EngineeringA
Stanford, CT 193405

Massachusetts Institute of Technology
ATTN: Dr. Robert Rediker
Bldg. 13-3050
C'ambridge, MA 02139,

Litton Industries
960 Industrial Road
San CarIcs, CA 94070
ATTN: li, Bedford

Channel Products Incorporated
16722 Park Circle Drive, West
Chargin Falls, Oil
ATTN: Mr. D. Berlincount

Erie Technological Products of Canada, Ltd
5 F'raser Avenue
Trenton
Ontario, Canada
ATTN: P. Ransom

Venus Scientific
399 Smith Street
Farmingdale, NY 11735
ATTN: F. Galluppi

Vernitron Piezoelectric Division
232 Fobes Road
Bedford, 011 44146
Attn: G. tlowatt

L&K Industries
3579 Merrick Road
Seaford, Long Island, NY 11783
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Fullerton, CA 92634
ATTN: D. Herzfeld

K&M Electronics
59 Interstate Drive
West Springfield, MA 01089
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